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PURPOSE: To simplify the assembling of a semiconductor laser ana 

a collimate lens. Q 
CONSTITUTION: An optical box 5 in which a rotary polygon mirror o 
is housed is provided with an attaching hole 5b individually attaching 
the semiconductor laser 1 and the collimate lens 2, and the 
collimate lens 2 is attached to it, thereafter the laser beam L1 of 
the semiconductor laser 1 is taken out from the monitoring opening 
5e of the optical box 5 to the outside, the optical axis adjustment 
• and the focus adjustment of the semiconductor laser 1 are 
preformed, and the laser 1 is fixed to the attaching hole 5b by 
adhesive material 6. The number of assembly parts is reduced 
compared with the case when the semiconductor laser 1 and the 
collimate lens 2 are unitized, and the number of times of the optical 
axis adjustment is reduced, thereby simplifying the assembling. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Claim 1 Scan optical equipment characterized by having the rotating polygon held in the optical box a light source 
mians to generate the Imination light, and the support means to which it has the collimator lens which condenses 
said illumination light to the parallel flux of light toward said rotating polygon, and sa.d optical box supports sa.d 
collimator lens and said light source means according to an individual. 

Si!? 2] Tan optical equipment according to claim 1 characterized by equipping the optical box with opening for 
monitors which takes out the illumination light to the exterior. 

Tciaim 3] Scan optical equipment according to claim 1 or 2 characterized by a support means bemg the mounting 
hole in which the both sides of a collimator lens and a light source means are attached. 

[Claim 4] Scan optical equipment according to claim 1 or 2 with which a support means .s characterized by being 
the lunting hole in which a light source means is attached, and the plinth which supports a coll.mator lens to the 

[Claim 5] Scan optical equipment according to claim 3 or 4 characterized by forming restriction in a part of mounting 

[Claim 6] Scan optical equipment according to claim 4 with which a plinth is characterized by having a guidance 
means to euide a collimator lens in the direction of an optical axis. 

[Claim 7] Claim 1 characterized by holding a light source means at a maintenance means, and being supported by 
the support means through this maintenance means thru/or scan optical equipment given ,n 6 any 1 terms 
[Claim 8] Claim 1 characterized by for the light source means having fixed to the c.rcurt board wh.ch supplies a 
current to thi" "and being supported by the support means through this circufc board thru/or scan optical equipment 

[Cltim' n 9] 6 clainl ^characterized by the light source means having pasted the support means thru/or scan optical 
equipment given in 6 any 1 terms. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the scan optical equipment used for the image formation equipment 
of electrophotography methods, such as a laser beam printer and a digrtal copier. 

[Description of the Prior Art] The conventional example of the scan optical equipment used for the image 'formation 
equfomen of electrophotography methods, such as a laser beam printer and a digital cop,er..s explained based on 
dZn'e The scan optifa. equipment of drawing 16 is a laser beam LO. Light source unit EO which came out 
SSSiation Laser beam LO Laser beam LO in which has the rotating polygon R wh.ch carr.es out a dev.at.on 
soa^ and'he deviation scan was carried out by the rotating polygon R Image formation .s earned out to the photo 
conductor on the rotating drum which is not illustrated through image formation lens system F 
M The laser beam which carries out image formation to a photo conductor forms * 
horizontal scanning by rotation of a rotating polygon R. and vertical scann.ng by rotat.on of a rotat.ng drum. 
MoTeovS- ft fs introduced by the detection mirror B to the scan start signal detector D. and a part of laser beam , n 
whic^he deviatio scan was carried out by the rotating polygon R is the light source unit EO. A wr,te-,n modu at.on 
Parted S the output signal of the scan start signal detector D. In addition, the light source umt EO. a rotat.ng 
i^it^ fti^n lens system F. the detection mirror B. the scan start signa. detector D the , c ufl F m.rror 
Mete are attached in Case H. and up opening of Case H is blockaded with the cover wh.ch ,s not ^lustrated^ 
&003]' St^urce unit EO As shown in drawings . it is the unit which consists of lens-barrel holder 104b hold.ng 
Sns-bar el 1 04a which dedicated the circuit board 103 which carried the laser drive circuit, and a coll.mator lens 
IS insT. l^trrlnOAa, meta, pedestal 103a. and semiconductor laser 101. but after these are attached as 
a unit it is fixed to the external surface of the side attachment wall of Case H on a screw etc. 
[OOoJi Sem^onductcr laser 101 fixes a collimator lens 104 on a screw etc to lens-barre. " old ^^. b 01 d c ed ' cated 
nside after fixing to metal pedestal 103a with the circuit board 103. In addrt.on. the lead p.ns ; 101a-101c of 

101 penetrate the circuit board 103 toward outside 103b from inside 103c. and are soldered to 
corection w^ ing printed by outside 103b. The various electronic parts (not shown) of the laser dr.ve crcurt wh.ch 
SSSndu JS?tai 101 is driven C circuit ] to outside 103b of the circuit board 103. and makes th.s em J.ght are 
mounted and semiconductor laser 101 is connected to these electronic parts through each lead p.ns 101a-101c and 

from laser chip 101d of semiconductor laser 101 and * lens 
04 is performed by sliding lens-barre. 104a in the direction of an opt.cal ax.s of sa.d ^ b ™ & is 
orientations) within tubed part part 104c of lens-barrel holder 104b, as shown .n drawing 14 . and the fix.ng ■» 

I^med by doping an Instantaneous adhesive at a sliding surface. ^--^^ 
lens 104 and said laser beam is performed by adjusting the attaching pos.t.on of pedestal 103a to lens barrel holder 
104 b in a flat surface (XY flat surface) perpendicular to the direction of an optical ax.s. and the fix.ng .s performed 
by the screw etc. as mentioned above. 

[P 0 roblem(s) to be Solved by the Invention] However, according to the above-mentioned Prior art. as mentioned 
above a pedestal and a lens-barrel holder must be needed, respectively for semiconductor laser, opt.cal-ax.s 
douoSng of a coLator lens, and focusing, the lens-barrel for attaching a collimator lens further must be added, a 
total of th ee components must be manufactured according to an individual at least, and a lot of assembly mark are 
as ^comp icateJ aT these erectors again. Moreover, in case it attaches to the case of scan opt.cal equ.pment after 
carrying rt un^ation of the collimator lens to semiconductor laser, optical-axis doubl.ng to a rotat.ng polygon .s 
reouired aeain for this reason requires the skilled help of a technique and many. 

So7] Consequently, the unsolved technical problem that the manufacturing cost of the whole scan opt.cal 

SfiStLT^^ of the unsolved technical problem which the above-mentioned Prior 

and attachment of the light source section which has semiconductor laser and a collimator lens .s easy, and .t a.ms 

at offering the scan optical equipment which can also reduce assembly mark sharply. 

Ens for Solving the Problem] In order to attain the above-mentioned purpose, the scan optical equipment of this 
Invention !s characterized by having the rotating polygon held in the optical box. a light source means to generate 
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. •« • i* o„a +h» c .,nnnrt moans to which it has the collimator lens which condenses said illumination 

ri wSS S - - <"*- b " said eo " im "" h ~. " - 

SSX. Hood £ ^ which tau.s .u, «h. p—on ,** to th. 

SSfl * i. good in . support m_ being Ih. mounting hoi. in »hioh th. both side* of a collimator l.ns and . light 
W$ id good for th. mounting hoi. in which . light sourc. magna is artpch.d. .nd its 

mtf££iXSl'ZZ. manna hap fix.d ,o «h. cinou* board „hioh suopli.a . ourr.n, ,o thi, and may b. 
supported by the support means through this circuit board. 

[Function] Since it is what is attached according to an individual at an optical box according to the above- 
m^tioned element without carrying out unitization of the collimator lens to a light source means, the 
^^^TiSSS are no7needed. therefore the assembly mart, of scan optica, equipment can be reduced 

Fo^lAfter taking out the illumination light to the exterior of an optical box and ^^^^^^ 
a light source means on the occasion of attachment of a light source means by opening far monitors prepared if .the 
optical box a light source means is fixed to the mounting hole of an optical box by approaches, such as adhesion. At 
this time focusing to a collimator lens may be performed to coincidence, after fixmg a light source means to an 
ootical box the collimator lens may be moved, and focusing may be performed. 

[00 7] Shoe the process which attaches a light source means and a collimator lens to the components for 
urStizatfon is skipped and also optical-axis doubling of a light source means ends by once, the erector of the who.e 
scan optical equipment can reduce a number sharply. 
[0018] , . 

TExamDle] The example of this invention is explained based on a drawing. ■„_+:„., i;„h+ 

00191 D rawL 1 is the type section Fig. showing the 1 st example. This Laser beam L which is illum.nation light 
Semic onductor la ser 1 which is a light source means to generate. Said laser beam L1 It has the colhmator lens 2 
%Sfi^J^ $n^\ "ens 4 which condenses at a line the laser beam made para of a 

rotating polygon 3. Image formation of the reflected light of a rotat.ng polygon 3 is carried out to the photo 
ronlotor o^n a rotating drum through the same image formation lens system as the conventional example which is 
no! M*™ta^£™s an electrostatic latent image by horizontal scanning by rotation of a rotating polygon 3. 

^^t^^^^ rrnfJrmponent which is not illustrated, a cylindrical lens 4 said image 
,™tion tans system etc are held in the optical box 5. and up opening of the optical box 5 is blockaded with the 
cover lioh is nof Zs^ated Moreover, in the optical box 5. a detection mirror, a light-receiving edge of an optica, 
fibireto. whfch are not illustrated for taking out a part of reflected light of a rotating polygon 3 as a scan start 

[00?l\ a Semiconductor laser 1 and a collimator lens 2 are attached in side-attachment-wall 5a of the optical box 5 
^cording?; direct ndividual. without carrying out unitization. That is. a collimator lens 2 fixes by well-known 
Caches such as press fit or adhesion, to narrow diameter portion part 5c of mounting hole 5b which is the 
support mean ^ farmedTn side-attachment-wal. 5a of the optical box 5. and after performing optical-axis doub ng 
and fo^g to a rotating polygon 3 and a collimator lens 2 by the following approaches, -^nduotor laser 1 uses 
adhesives 6 for 5d of major diameters of mounting hole 5b of the optical box 5. and ,s fixed to them. 
[0022 As shown in drawing 2 . attachment of semiconductor laser 1 and a collimator lens 2 is performed in the 
Son atta^hin^-rotating po.ygon 3 and a cylindrical tans 4 to the optica, box 5. As 

a collimator .ens 2 to mounting hole 5b of side-attachment-wa.l 5a of the * * 

the robot finger which subsequently does not illustrate semiconductor laser 1. and 5d of major diameters or 
mountg Me 5b of the optica, box 5 is made to ****. In addition, the bore of 5d of major d,a ,met ; ^ of mount ng 
hole 5b is set up about 1mm more greatly than the outer diameter of sem.conductor laser 1. and performs optical 
axis doubling of semiconductor laser 1 within limits which the dimension allows. 

rW23l Semfconductor laser 1 to laser beam L1 It is made to generate, rt takes out to the exterior of the optical box 
taSSlto" in which this was prepared by the collimator lens 2 and the optical box 5 and 

203 through the fixture lens 201 and an objective lens 202. Said robot finger etc urn driven 
^inr 0 uTthe monitor of the point picturized with the camera 203. It is the direction of an optical axis of a laser 

shaft orientations".) about semiconductor laser 1 first. It is made to move and 
focusing to a cd. mator tan 2 is performed, then it is a biaxial direction (it is hereafter called "X shaft orientations 
Ind "Y s aft orientations".) perpendicular to Z shaft orientations about semiconductor laser . It 
and is a laser beam L1. Optical-axis doubling made in agreement with a predeterm.ned optica path .s performed. 
0024] Th* f^fter completing optical-axis doub.ing and focusing of semiconductor taser 1 . rt > fiUec up wrth 
adhes ves 6 between mounting hole 5b and semiconductor laser 1. and th,s ,s stiffened. In adh n e . s,v ^^;' t n ™ S s 
from well-known things, such as ultraviolet curing mold adhesives. epoxy system adhes.ves. and an .nstantaneous 
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SJXI*^^ and a collimator lens 2 to the optica, box 5 according to an individual. 

Sme^ to^e optical box 5 of a rotating polygon 3. its mechanical component, and a cyhndnca. lens 4 . 

[0026] All asse 7 1,e ^ r S "° n n / 9 S . a o P the ODtjca | box 5 and h0 | ds the lens-barrel holder, lens-barrel, or sem.conductor 
£Tr t^STJSiS JthSS: laser to a collimator lens like the conventional example since 
latTsXsitioned and attached to X shaft orientations. Y shaft orientates, and *" 

far this examole and it can reduce assembly mark sharply. In addition, a collimator lens and 
unnecessary for th,s example and « c ^ unitj . ation of the semlcond _ctor 

~ U II , a ens.tts not necessary to'repeat the process of optical-axis doubling or focusing repeatedly 
compared the case where it attaches to an optical box. Therefore, it is very as easy as an erector 
?0027] fn i addJion if a level difference is prepared in a part of narrow diameter port,on part 5c of ™^.ng hoto 5b 
which ^^^ache rt s a collimator lens 2 and this is used as a restriction, a well-known openmg member etc. ,s om.tted 

SS5T£S? ^^£S!SSX ZS^SSSL, the mirror which is not illustrated to 
Z ZlteJZtUof The laser beam by which outgoing radiation was carried out from semiconductor laser can be 
rreparerlt'can £ ke out to the exterior of an optical box by reflecting said laser beam by this, and opt.cal-axis 

^^^^^1!^^^ example, and this attaches a base materia. 1 1 to the lobe of 
Se-atSc^-wall Tie of the optical box 5. after uniting semiconductor laser 1 with the base material 1 1 wh.ch is 
't b rmaiZance "means to hale sUt 11a of shaft orientations first instead of ^^^C^ 1 *° 

p ^pt^^^ 

S^^^llr"!i2"l f unld^ the base material 1 1. it is convenient, afchough heat dissipation , of 
So^uctor laser" Z\ be promoted to the top where the handling in the attachment process of sem.conductor 
faser J I is C easy L la DORUPU property etc. will be improved to it. if base materials 1 1 are metal, such as 



fo U 03iTDra a wig5°shows the 2nd modification of the 1st example, and the base material 12 which is a disc-like 
10031 J Drawing 5 , snows xne . . , nfth . tubed base material 11 by the 1st modification. Projection 12a 

ZtZTZZZffZr £ is P e "ed S£ SZtZSSl disc-like" base material 12. and two or more 
SS^SSTlS 1 and Y shaft orientations can be performed, therefore it has the advantage that optical-axis 



fitaDraw^Tthe type section Fig. showing the 2nd example. This It is what was constituted so that plinth 25c 

— o'r lens 22 mi £t be arranged inside side-attachment-wa.l 25a of the optica box 25 and 
^h! ««L«nductor laser 21 might be attached to side-attachment-wall 25a. In case semiconductor laser 21 and a 
2S?!2SlSSl?R«t semiconductor laser 21 is made to **** with mounting hole 25b of s.de- 
^TZ*™"2™<^T£ica\ box 25. optical-axis doubling of semiconductor laser 21 is performed using the 
filtureTens which is not illustrated like the 1st example, an objective lens, a camera, etc.. and sem.conductor laser 

foO^huL" Zrt?n« te J:^2^l2^1 ^ the optica, box 25. the collimator lens 22 on plinth 25c is moved 
^h3a^r<S5X semiconductor laser 21 is performed, and a collimator lens 22 ,s pasted up on 

WO^addition. ultraviolet curing mold adhesives. epoxy system adhesives. an '^S^^^T 
used or the adhesives which paste up adhesives 26 and a collimator lens 22 on P^^??^ 1 * ^^* d 
[0035] Since it is the same as that of the 1st example, a rotat.ng polygon 3 and a cylindrical lens 4 are expressed 

S*SS ^cTse^uctor laser 21 is good to supply adhesives 26 from the dispenser 32 of a 
E the plac ^ whose optfcal axis of a laser beam grasped the periphery edge of semiconductor laser 21 by the 
Sxtu e finwr 3? of a pair and made move semiconductor laser 21 to X shaft orientations and Y shaft orientations. 
c^Tng out thl mon^or the laser beam generated from semiconductor laser 21 with the above-mentioned 
camera and corresponded with the predetermined optical path, as shown in dj^wing_6 . 

So37?Moreove pHnth 25c which supports a collimator lens 22 performs focus.ng by mov.ng the co llator ens 22 
which has 25 of L type slideways which are a guidance means to show Z shaft orientations to a colhmator lens 22. 
^ Is held by the iTclined fixture holder 33 along with 25d of said L type slideways. as shown ,n £a_v_Qg_7 • 
S^^^^So shown not only in an L type s.ideway but in d^wingj* is suffic.ent as the sl.deway of 
plinth 25c. In this case, the fixture holder 33 is used, making it perpendicular. 

T00391 Furthermore if 25f of annular semiconductor laser attaching parts is prepared in the external surface or 
S2S£2S1Z of the optica, box 25 as shown in drawing 9 . it is stabilized more and semiconductor laser 
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2i3K^i?ZS2iC as shown in drawing 1111 . and it is filled up with the adhes.ves wh.ch are not 
Sate I Focus nS of a collimator lens 42 is performed like the approach stated to the 2nd example. 

optical box 45 on the screw 55 which unifies circuit board 41a and a heat s.nk 53 first, and **** subsequently 
^l^Z^^^^^ 4 are the same as that of the 1st example, they are 

bTrd 4la it does noTneed to use the high ingredient of flexibility for the lead pin of sem.conductor laser etc. S.nce 

SKZSZttt ttSXESt* anting hole and plinth of a direct 

[0046] In addrt '°"-; t J S .3 S ^ a 3rd examp|e but when a collimator lens is a minor diameter very much, it » good 
^h^tl-^^^rETS^ equipping with a collimator lens in a well-known lens-barrel. 

Set of the Invention] Since this invention is constituted as above-mentioned, effectiveness which is indicated 

S O 48] iS A2,chm 0 ent of the light source section which has the semiconductor laser and collimator lens of scan optical 
^utpm^is easy^and [can reduce assembly mark sharp*. Consequently, the manufactunng cost of scan opt.ca. 
equipment can be reduced sharply. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Drawing 3] It 
["Drawing 4] It 
[Drawing 5] It 
fPrawing 6] It 
[Drawing 7] It 
FPrawing 8] It 



[Brief Description of the Drawings] 

rnraiA/ina ll It is the tvDe section Fig. showing the 1st example. 

[SKS i is drLfng explaining optical-axis doubling and focusing of semiconductor laser ,n the e q u,pment of 

' s the partial type section Fig. showing the principal part of the 1 st modification of the 1st example, 
s the partial perspective view showing the principal part of the 2nd modificat.on of the 1 st example, 
s the tvoe section Fig. showing the 2nd example. • 
s an explanatory view explaining attachment of the semiconductor laser of the 2nd example. 

s an explanatory view explaining attachment of the collimator lens of the 2nd example 

Is an explanatory view explaining attachment of the collimator lens of the example of the complete- 

SSTlttt rxp^ar^view explaining another attachment [ the 2nd example ] of the semiconductor laser 
of the example of a complete-change form. 

[Drawing 10] It is the type section Fig. showing the 3rd example. Mamo i a 
Drawing 11 It is the partial perspective view showing the fixing approach of the circuit board of the 3rd ! example. 
ISS ft is the partial perspective view showing the another fixing approach of the crcu* board of the 3rd 

[DraTi'ng 13] It is the partial perspective view showing the example of a complete-change form of the 3rd example^ 
{g5SlS S Is an expiatory view explaining semiconductor laser, optical-axis doubling of a collator lens, and 

Sw15] It is the partial type section Fig. showing the principal part of the conventional example. 
[Drawing 16] It is an explanatory view explaining the whole scan optical equipment. 
[Description of Notations] 

1, 21, 41 Semiconductor laser 

2, 22, 42 Collimator lens 

3 Rotating Polygon 

4 Cylindrical Lens 

5, 25. 45 Optical box 

5a, 25a, 45a Side attachment wall 
5b, 25b, 45b Mounting hole 
5e Opening for monitors 

6, 16, 26 Adhesives 
25c. 45c Plinth 
41a Circuit board 
53 Heat Sink 




[Translation done.] 
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